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PREDICTED HORIZONTAL VELOCITY FOR SPACECRAFT LAND LANDINGS

‘CALCULATED DURING THE APOLLO 8 COUNTDOWN DEMONSTRATION TEST

By Samuel R. Newman and Dallas G. Ives
SUMMARY

This document presents tables and figures which show the peak
velocities and predicted horizontal velocities for spacecraft landings
calculated during the Apollo 8 countdown demonstration test.

INTRODUCTION

The present design capability of the Apollo spacecraft indicates
that in the event of a mode I launch escape vehicle (LEV) abort, a
land landing is acceptable provided that the spacecraft's horizontal
velocity at landing does not exceed Sk fps (ref. 1).

A procedure has been established which can be used during the
prelaunch countdown to provide real-time data concerning the spacecraft's
anticipated horizontal landing velocity (ref. 2). This procedure was
used during the Apollo 8 countdown demonstration test (CDDT) on
December 9, 1968, through December 11, 1968.

METHOD FOR DETERMINING THE HORIZONTAL VELOCITY

The horizontal spacecraft landing velocity is dependent on the
peak wind velocity at approximately 162-ft altitude and the peak wind
profile from 162 to 500 ft, which describes the rate of change of wind
velocity with altitude. The effect of these parameters has been
determined in the formulation of the procedure to calculate the
horizontal spacecraft landing velocity. A description of this procedure
is presented in reference 1.




Briefly the procedure is as follows:

1. The NASA Meteorological Tower (703) at Kennedy Space Center,
will be considered the prime source of peak wind data. Backup
instrumentation from tower 702 and the top of the launch umbilical
tower (L.U.T.) will be used as necessary (ref. 3).

The peak wind velocities in knots are recorded from the 500-ft
tower (703) for altitudes of 162, 200, 300, 400, and 500 ft and plotted
against the corresponding altitudes on full logarithmic (log-log) paper
(fig. 1).

2. Determine a value for the wind profile slope (P) by use of an
overlay (fig. 2) which is a family of peak wind profile slopes referenced
to the 162-ft altitude.

3. Determine the spacecraft's horizontal landing velocity by use
of a plot (fig. 3) which represents lines of constant spacecraft

horizontal velocities plotted as functions of P versus peak velocity at
162 ft.

WIND PROFILE MEASUREMENT

The wind profile measurements prior to lift-off (T hours) were
recorded at T-minus-5-hours, T-minus-3.5-hours, T-minus-2.5-hours,
T-minus-l-hour, and T-minus-0.5-hours in support of the CDDT. For-
each of these times, the parameters measured were altitude and peak
wind velocity.

These data were plotted and are presented in figure L4 (December 9),
figure 5 (December 10), and figure 6 (December 11). The peak wind
velocity for each time prior to lift-off for each day of the CDDT, and
the corresponding value of P and predicted horizontal landing velocity
are presented in table TI.

CONCLUSTIONS

This document presents the predicted horizontal velocities for
spacecraft landings calculated in support of the Apollo 8 CDDT.

These data were available to the MSC Flight Director, and KSC
Launch Director to aid them in their launch GO - NO-GO criteria.




All of the predicted horizontal velocities were below the
spacecraft landing restriction of 54 fps and therefore would not have
prevented a successful lift-off.




TABLE T.- APOLLO 8 CDDT WIND DATA

T . Peak velocity, knots Predicted
t 1ri1§f$r1?§ Wind profile horizontal
© lh —othh 162.1t 200~ 300-ft LOO-1t 500-ft slope, P landing
T altitude altitude [altitude | altitude }altitude velocity, fps
(a) December 9, 1968
T-5 20 21 20 20 21 0 3k
T - 3.5 21 22 21 21 20 0 36
T ~ 2.5 25 26 27 ok 2k 0 43
T-1 2k 2k 27 ok 23 0 L1
T - 0.5 2k 25 26 26 ok 0 L2
(b) December 10, 1968
T -5 15 14 17 16 16 .05 26
T - 3.5 18 19 21 19 19 .ok 32
T - 2.5 19 19 20 19 18 0 32
T -1 19 18 20 18 19 0 32
T - 0.5 18 19 19 19 19 0 32
(¢) December 11, 1968
T -5 26 26 29 27 27 .05 46
T - 3.5 25 26 29 a7 28 .10 L6
T - 2.5 27 27 27 27 26 46
T-1 26 27 29 26 27 L6
T - 0.5 25 26 29 29 26 0 L6
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